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(54) DEVICE AND METHOD FOR MANUFACTURING STAMPER FOR MOLDING OPTICAL DISK 
SUBSTRATE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a stamper for 
molding an optical disk substrate, by which the 
transferring property can be enhanced and the tact-up 
of the molding cycle of the optical disk substrate can be 
shortened. 

SOLUTION: This method for manufacturing the stamper 
for molding the optical disk substrate comprises forming 
a Ni-electroformed layer of a film state having a 
transferring surface on a photoresist master disk 
provided with a transferring surface pattern by an 
electroforming unit 101 and forming a heat insulating 
layer of a film state having thermal insulation property 
on the Ni-electroformed layer by a heat insulating layer 
molding unit 106. After the cavity of the metallic mold 
having the heat insulating layer is filled with a melted 
resin by injection, the temperature of the resin 
contacted with the stamper can be made higher by the 
heat insulating action of the heat insulating layer even 
when the metallic mold of lower temperature than the 

usual is used. As a result, the satisfactory transferring property can be obtained and kept by 
the higher transferring temperature and the tact-up of the molding cycle of the optical disk 
substrate can be shortened by the lower temperature of the metallic mold. 
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[007 1] zix(cj:y. Sja^;l-r?fe^^2<DttSl3. 

[OO 7 2] if3K^2 9|B«(0S6?3f4, ifsK^I 5^^L^ 
L 2 8 a)L^■r*^A''-IBmro3t^^' »ffijS}^fflX$i > 

/<05SjtgM-efe-3T. B(ism2 0)aaj.--v hi*, a 

i '^U-y h^e^LTWIB^^— •:?;UJil=iES*4xfc>'X 
yuj:ymriaN i -^u-y h^W^^t-T^S^ 'v^^jS^ttiU-r 

«Sl=fiSEE$^iinLTl?rfaN i KU»/ hl=iEmEE*ffl*D 
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[0 0 7 3] LfcA^oT, >'X;U<fcyttti3-r-5> -y^jft 

[o o 7 4] n^m3 o^moimmt. m^m2 9um. 

[0 0 7 5] LfcA<or. T^-7f;n:«#$*i,fc««ia 

[O O 7 6] i|3S«3 1 ia«<D^?3li. 3ffcx-fX^'«« 

S^tt. ffirlBsee¥iS*tijtfc-7if-x^>/<±i= 

[0 0 7 7] LfcA<or. BrSft«A<}^JS**tfc3t^-f X 

>/<i:-7-tf— X4i >/<i:-y->X$ >/<fc4<-o©Sfii 
rt-eafeJUMIcffijtRrtgir'SSCirA^q,. XK— x<D3a* 
Sffi3!i<@t>*i-5. -tLT, ■9->X$>/<1?fe<53t7^-f X 
f »«fi6JgfflX5r>/<^fflt\fcMtllfitJgl=|gLri*. Bt 
!»«a>BtS}f^^(=<l:y. ^lli^gg^^^, tj£3l£<l:y{SS 
^^^fflt^Tt. X^>/<(z^M-r-5«fliSgA<S<'& 

t^^ssai=j:y3t7*wx^?s««}g-y-'f^?;KJ!)5»<7 k 

[0 0 7 8] il*]^3 2|B®a5f6IHtt. «¥®/«$'-> 

x«ffifiE}Kfflx$«>/^tf)Sig:^^icfct%T. ffiffia®^ 
±®|:i LT«fiiS!fe^ 7^-:?;nz«i^-r «x^ 
Strl2-r-:?;u±ic«»*iifc««iS«si=«LTN i 
!y h^*r«i:-r«j''y#5S*ttffi-r«Xir'y:^i:. SJIH 



[0 0 7 9] Lfc*<oT, yx;uj:ya:ai-r*j*y4r}ft 

[0 0 8 0] »jjE«3 3lB«a>f6B^(*. SeS^®/<5i 

xs«fi6»fflx$t>/<a)S^J&*^l=fel^T, ttioa 

m^^—y )v^±[z%i^t^)!\,td^9BMm\-n\^xu \ 
^u-y K^ws^t-rsj* '>4rj«$ttai-r^xT^-v^i:, 
itriBT— -yMz^m * iKfctt«is«Bi= asm * aiio l r 
ttrlBN i '<u-y KcimiE^EPiin-rsctT?, tttb^^T. 

sifeiirWSN i ^\^v\-t^mmis-\ixw.9m.m\zmm 

[008 1] LfcA^oT, -/X^UJ: yetaj-r-5/ -V^jffi 

to. t£3|E(Dm»^5£t?ld:7W^-el&.&«^«l3S!Hg$y 
a)'r—ZfMzfct-ti-iz''ji't)<m^ttj:^}. Mm^i-'y h 

iz^-t^^mmm<f>BMkmmittfiifL^ifii>o :z<o^5^ 

[0 0 8 2] miams 4mm<Dnmt. m^mszxit 
3 3iB«a)3fc^-('x^'S3KBE}Kfflx^>/<osa:;&a£-e 
feoT, MEN i mmm±izmmfi.^m-r$>mfmim 
mmm.-t^:^7--jy^m.izmmno 

[008 3] LfcA<oT. BTflfe«A<J^fiE^F*lfc3tir-f X 
^?S«^»fflX$t>/<A<^e,*t5, ^KO^O^tJt^-fX 

^7»«J^E^efflx^>/<$fflt^fcl^t±JJS^g(-li^LT(*. sf 
mmommnmiz^i)^ f§mmsi%m^. si3tEj:y«;a 
lfes^fflt^T4.. x5i>/<i=}tM-r-5®flgiag*<g<'S 

«Ctl=J:y, 3t»>5:S¥1±A<^ J: or, ^Sig 
L^^S^gSlrJ:y3feT-f X^7Sffi^}&-9--f^7;i,©5i^7 h 

[0 0 8 4] m^^3 suvtoi^mit. my^rs3 2. 3 

3X1*3 4eSfl>36-T-f X^;«««}^fflX^>/<<0$l[jS 
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fflrE-r— ■:^;i'*iHie*-a-cqtUi**i«j' 'V*5Si:«iria-r 
Co 0 8 5] Lfc*<or, ^-zfjuzmntsHtz^i&m 
>-r— ;^;u«it<b-r— :^;u©lHjei=j:orils$*i-6. 

[OG 8 6] 

@2 4l-»-:JL^rgiK-r-5. *IIJ£<D}gSSI±, CD. c 
D-R, MD. MO» PD» D VD<Ct*<D3t-rH'X^<D 

XO:Sit:^ai=ii-r<l)o 

[0 0 8 7] CS2jg%«&t;£!it:&^] jAt^-r 

B»rL^-> h 1 O 1 . ®fSft«^3.^-v h t LX<DMi^=f- 
mm^o.--> h 1 o 2, ^<bi--y ht LTO^^^K 

g^ki^-y H O 3, !y h 1 O A&lfm{^ 

itms$.m:3.-'y h 1 o siimmmmt^Jnxmm.^tixi'^ 

-So -eu-C, «<*<bffifig}^i--v hi o 5(i«i|zL-.:y 
h 1 O 1 lzffi^LrL^S. Sfc. h 

10 2. ^i^Tsmito.-y h 1 o 3»r;s®3ia3.= 

^tziii(r>isim^fSM=i--'y h 1 o 6 $«fiE-r?>. ^tie. 

<7)Si— h 1 O 1 . 102. 103. 104. 105 

I*. •5-*i-eih.. o 7 *ir-UT8l«l$*iTfe 

•So ^fc. a^LJECt^A^ h 1 O 1 . 10 2. 

1 0 3. 1 0 4. 1 o 5rB^lcfcL^Ta[^^l3a!fe|$aes■r•5 

1 fm^=i-m^^=i--'v h 1 o 2 toFe^. 
n o 4 tmmtmis.m=i.-v h i o 5 topa. ^1* 

^bfi«»a.^»/ H o 5 tsa^-"-/ H O 1 tOBJKc 

I*, ^ix^ii. m^^^o>m^ o8A<isi+&*i-ctey. 
[00 8 8] a2tt. atT^-f x^««fiEjg^x$i>/<<o 

S!i&SSa>»Ja>-«i|-T?««. ca>£Sli. M9IJ1E9J«^ 
^:^i:■DTL^-5„ o*y. S«-^^^flT3.-'V h 1 02t 
%'!^=i-mmt=iL-v h 1 O 3 h 1 O 4 

A:6<— oa)/<-y7rMi O 7 ^^LTjlJSStvTL^-S. 
tott,. h 1 O 1 . ^^^T-K^fliO-^'y h 

1 0 2. -mii=i-B,wit=L-v hi 03. m.m^m.3.-"j 
h 1 o 4&i;jftt;'(tffisEJ&i-'v h 1 o 5a)^rA<— 3 
a)/<«y77'^i 0 7*^Lr2ie-r««it-c%oTta 

[O O 8 9] H O 1 . 10 2. 10 

3. 10 4. 1 O 5rzOLxTBiB8-^-'5. 
[O O 9 O] @3I*. fii|3.;i>> hid OWSO)— S 



$^-rjE®@1?fe.5. Z.(DW&^—V h 1 O 1 I*. N i 
■C, *5IJfia)}BII<0«£|i^»> h 1 O H4. fit*«J£l= 

— :?^H 0 9A<|HHgga(=SI+&*iTi3y. C<D$r — > 

T— "^yn o 9i*Ha«L<ct^^— 4»iciii!i$*triiieir 
5. o 9(D±^ici4> -v+etaissi i 

OA<iE^*4iTL^5o -y^t-etaigSl l OI±. 

L35:L^N f -^U-y h*<*«fl«l#L. CCDN i '^U-:/ hl= 

1 5{ixTt^-5c -tur. 9—■>^—-y}\'^0Q[z^SM 

**T,fca[«ia!feiwkizaaa$BiinLTN i '^u-v hc: 

lEWmt:^m■t^OCmM^ 1 2l=J:y«j£$4l-&mE 
^JPgPl 1 3${iK.i>o -^-CT?. C<D«£I^--Vh1 O 
11*. JX)V^ 1 1 .fcyotait-'S^ 'v^riS^il-LT^i — 
>-r— :^;n o giz^^^^ifcasasfeii: N i ^l^v h 

[0091] J: y***:fi<)ic(*. ^m&<nmm<i>mm=i.- 
hi o 1 1*. uwmi^^—:y^m7Ltz-?:t huvx h 

[0 0 9 23 :i<nii=iis.mmf5-A^mM-ti>m.m=L-v 

hi 0 1T?I*. (it*3!)^P>#&LTL^SmSSa(D<fc5lc 

-So tt3fetta«ia#lw k roSiS. J»l*l?(0-9--f 

tA<-l?#-5o C<7>fc«!). sfcSJSOJ^SSOWil^-^/ hi 
OK*. gl&^t:](><$S3&:«jg-e&-&^l^^<&. 
Co O 9 3] H4(*S»?-JB^^f3.=.'y h 1 O 2lZj3l\ 

rHT»*t«i 1 4A<N i nmme. 3 3i=^***i,fctt 

H^^flESg!. g|5l*S^^K^flia.^>y hi 0 2IZ 
feL^TN i ailAG, 3 3lC«?&*4lfcBfiSft«i^1 1 4 

h**ifcttii**-riE®HT?fc.5. 

IBIg^ftT J. - -v h 1 O 2 I*. N i 6,33 IrfrfSfig 

7. 3 4$}BJiE-rSfcA(03.^-v h-r?fc'5o BTfaM7. 
3 4a)«i^-efe5BrSfi«J^1 1 4i:L-CI*. ^^(*. 
^xei»^)!)«2 2 0^ei±*Wr«S»fSi14«l!g6<ffll^ 

tt:eiJi:LT. P I S (tK'J S K) . PEEK^C/K'J 
X— ^;H— T-^U^ h» . APA^ (77 5 K) . P 
A I ^ (7KyT£ K-f £ K) . P PS^ (7Ky7i::^U 

®<b«flg<!: Lr®^b^©7-f ;^A^fflt^i.Jt■&lcl4. x 
* >/<sgffiffl^fl!>ss«. o^y. afi2 5 0'cja±. s 

*2 00kg/cm2 Ki±l=iiB jL€»fc*!)l=l*. mfil:!- 
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[0 0 9 4] z.<o^otsim!^m7. 3A(omMt. m& 

O-5 0/im (rt®lSe.O#± 1 Af m) A<llffl®Hl?fe 
«c *or. 58[tta)S»^*t« (Br»**fii 1 4) 
Saf£l+aiTLTBr^P7, 3 4 $JKm-rS©A<aff-e 
fey, ^(Dm-k. :tfX##a^-V!>M!feljlA«>R6jh, 

[0 0 9 5] jf,^tt$«ti#Lfc*^^»^-*f« 
(BiiSttS^i 1 4) 

Tffe-5. *lll£©J^llT?r*. IS-fb^OJ?^*! 0~5 0 

feii«P— ;ua-'S'— ^-^^^^ eTEPK^coffifflt °rtg 

i±A<fe-5A<, ^mm<oi^m-n\t.. x-vvSp^t-©*^®* 

yRfiihcDX*3!i<llli5JiSSI»S:F^Si:35:-3Tt^5. ^-d" 

*SJ£0!)}^«|-e(±. ^i^^*tJ^ (Brflft^JSl 1 4) (D?g 
Co O 9 6] *t*:fi<ll=l*, S4at;@5lc0y^-r-5J:'5 

'Sss^fflt^s. o^y. i/x— •:?;n 1 Bizttffi 

6, 3 3l=»TSSt«3|SH 1 4SBffS»^TL. COttJI-;? 

1 S^lHlSffiSS-rSo C*i(=J:y, Hr 

i»*r«i 1 4A<s^MoJli^l=l£*<'5. dcT-, gi4at; 

0 5«fv 11 6l*WSft«^1 1 4lcJ:y}^J5K$tL^Bfl^ 

M7, 3 4ron}^^a$^4ft-5fc«><DT'!74i— 

fe«. *y**M»&:«jtSH6l=3t-r. -3*y, ^r-> 

■X— i i 5 -ci* n i mMM 6 , 3 3 t^m i «> u 7 h 

e>1 1 7lcJ:oT#^g«lc3£i^**tT33y, %Z<J) 
y 7 htf>1 1 8(zJ:-dTT':7$i— -7X^7 1 1 6*<#K 

KL. mia>y7he>i i 7icj:ot^ks^i=3c:^ 
^■rsBfiMit«i 1 4 3b<#«-r-5. ^z.-Q. mtvmiz 



*f«1 1 4a>«iit<Dfctol=*®^b(Dfr^*t«1 1 47!i<3l 

^X^l 1 6S«4McM<tfcttlST?aEfiV31^wk1?feS 
Ni«fi|g6, 3 3 34^&»ISLrLK J:dlcLri^-5. 

i^l 1 4(Dtttti:fl>/<^>XTt&ttl='B:e.'B:L^J:a'S:31 
&s -3*y, 1 mm/s e c J*lTi:t^5iSS^*A-5d 

[o o 9 7] jfel^-e. BiJ^K<g^b^--y H o 3lc-:> 

fft*f^^l 1 4i:L-C, SJ^S6<0/Wo-7-v^x (/Kyr 
5 hV5 Km©r7^X) ^ffltxTUSo dOBrfSm^l 
1 4 1*, @}KfiE^J-A<1 2wt%, -D*y, 5§*llJ?giJ' (N 
MP : y^UV^Upt^^^ueP y K» A<5|tl 8 O 

•cfe.5. ^Lr, ll«HS{b(c«£t\ ia)^mWLi^\tmft 
[0 0 9 8] zz-e. Kiftw^i 1 4<D«nbaJt^;:as 

Jl^tt, o^y, «lijB«-^«i^J5:5tay(*, ««Slfil= 

tgrces-r -Sic 0) pr«i4A<sg^b u r^® -cos^tt 

•¥>^^^isHbSP<DSI±'5:if$5l^ezLTL*5o 
J:5'S:Zt36^&, BRIfe*t«1 1 4 $^^J5^f= UTSHbS-B: 

[0 0 9 9] Z^LlzS^L, ±l2BftS«S^1 1 4tLTCd 

«lilSSA<2 0 0"C-Cfe5. tZ?>At, *|| 

[0 10 0] ^CT?. :^mM<j>Mm(r>mi^=i-mwit=L- 

^h10 3T?l*, ll7(-0iJ^-r-S#Hm*n^?3S<S:, @ 

i:^ISfi6U-CgfSlft«^1 1 4$6|{b«iS-e#SJ:-5^t« 

lft«iSigitt«)Jti^$^-r?^S!lS:^-^ (A) (B) 
(C) (OffiigCCfeoT, =&a!^14fii(c^^bA<^-r-SCi: 

■cii, ^-aroSifiia*-:? (A) <B) (c) 

sj:a(cBTfifi«^i 1 4a)®{b«ia:^s*isgs#?u 
fes iM**a«^^*?i*r t^ s t (D-efes. 

[0101] ttlTir, 3|s:||iS<D]&li-C(^. S^'T-ISMIb 
3.=:^ hi 0 3lCfeLxTBf«ft*r«1 1 4 *«4ba?1±rt^ 
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[O 1 O 2] J5?L^-C, asata^— h 1 O 4I--3L^T 

5a)3!i<M*LLv *llffi0J^^T*(*. S®*H3.--y K 
1 0 4lcJ:oTBf^J^1 1 4a)a®3StR*if'5:d. * 
ai 1 (=:«!ln«-r«a6^«!ig«*^tHl 21= 

ey^^r 'Sx/^y ^1 X ^ J: o Ta®aK^^f 

«<3S:-5tuaF«3a*<fc'5. C^il=S4U, 

1 1 4a>8a(=WB L/S (We ak Boundary 

Layer) ^ ^g-f StcAa^A^jg^liTJfeS. )&: 

[0 10 3] 2|cSJfea)?&ffiT?l*, ffi^ 
ffi3feRa.--v hi 0 4rt-ca^LTllJ£t?#-5<fe5l=« 

aacs ^ t ^ 3 & M ^ i^-TH^ f^«ia>^s $ t> & 
[0 10 4] ;i;it?. lig*1.«!!5l^l=•:^^.^r.fcyPL<I5i 

^gtta)|S]Jl^SSLT^f^i:^?4^■5. COJ:5 

fe^o m 1 l30!|^-r-5J:5l=, 5 0 0~1 OOOW© 
^^^^^■^1 2 OA>t> 5 O nmCOfigT? 1 0~3 0» 

«l3n?i*c = oa)^^0!)iiin*<a^**vfc. c- 



fi(ii={t^$:h.t=. @i 3 4>. (a) \tm.^ti.^vtmsim 
*^T<cofc«^©^^•^s-Me^x*y^4f-**L. (b) 
iiiaa^ci!gnia!ss**?T'feofc«-&<D»^ra^^x*;u 

[0 10 5] 3?t^-e. X/<"y$X':/^><^lc-OC>TlJi^ 
■r<5. B«-^*X/<»y4ix-y5^>^f-r<5t, te*14SS^J- 
i:I^S1±S»^i-t-Cx-vT>y2JtA««^f y, SMA^ifi® 

*tTt^^. ^*n=j:y. T>*-3ai* («3am) 

$*i-5*5l+T?fei>o *^J£a)}&ES-l?l*. 7)\^^l/ii-X^ 
fflL^rX/^-y^'X'v^X/'^iT'JCofc (Si 2#Bg) e 

[0 10 6] -tLT. »tt:<bKfi£}e3.^-y hi 0 51*. 
Bff»*r«1 1 4Av&*B6**vfc»fSftS7. 3 4J:l=3e«: 
•(bMs, 3 5 ^*fel5E-rSfcto©^-'v h-r?fe-5„ 

[0 1 0 7] [X4»>/<0!)MjS] cz-ci*. tttbJiEfl^f- 

[0 10 8] (1) »fsi-7x^-x5»>/^ai;-€-(Z)iijt 

BrSSivx^i— X$i>/<1 OSSat^^^Sl 4ai;si 5 
izS-iJl^rawr-S. Hi 4li, BfSlftvx4«-X5«>/< 

[0 10 9] ^-r, **^XSffi2f-:7;j- h UvX h3$ 

ra)mii£b«ai/<5i— >4$jKfiRLTfc<. cojia'Sna 

atSiBB/ A<»fiE tiititziS^ XStt 2 A<|gfiS t Jfi: 

mmm. (lai 4 (a) ) . msi^.-'^ hi o 1 i=j:ot 

-ea>9l4:<bJS5$|lt:S^LT!»^2 5//m0>N i %fillS6 

*J^fiE-r-5 (014 (b) ) . :i<DN i ttiisei*. N 

[0110] JfeLx-e, BT^«fiE}e3.- h 1 O 6 IZ <fc 

j^e-r-s (lai 4 (c) ) . m^it. n t mmmeo)^^ 

(*x:^U-^fl3Lfc«. J!lD»LTBi7KS<b*-l*T-f 5 K 
^b-r-5.C<»:lcJ:y. /K'J'T 5 KOKf^B 7 -So 

zommmiom&mmit. 9 4w/m- kj:y/h^? 

<, @i 4(c@^L'5:l^^S(=-^6<jlrfflUC,;h-5--> 
5~1 5 O //mJUTA<M*Lt\ SWm^COm 

5 hVS KBrlftSt, TKy-f 5 K©Bf»@7 tl^»0!)# 
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[O 1 1 1 ] JRI^T', »{*^bKJiE}^3.--y hi O 5ICJ: 

(@i 4 (d) ) » HOI (cj:y-e<D 

3»i4:fbiS8$^a^ LT N i s»$fT<Eiv N i mmfs 

9^J&m-ri> (ai 4 (e) ) o CON i «S|g9l*. 

&ISN i 3£IS9ibx&J&««Ji«g««^7^£«[2a>±l= 

[0 112] **5Xaffi2<7>±l-N i 

^^ixtz^. »eti$^*7xs«i2dx&fHj]8i-rdc^ 

■c. STlft-7;^$t— 1 o*<#c>tL-5. ^• 

^si 1 $*-rsBTf^vx^j-x^f>/<i A<^^-r^o 

[O 1 1 3] SI 51*. ^jjELfcBfSiav;^^i— 

I*. SI 5ic^-rj:9ic. N \mmm6, mmmi&is 
N i meesA^e.'sy. mmzmwm^ i ^wr-s. c 
4xeia)=&a^<fe yii5tic5i-r<DA<si e&i^si 7«)Bf 

tm^ 7i=«ij^-r^Bfsa-7x^-x5»>/<i tfljffi^^ 

tL-CI*. *'l>g|5l-}^fiE$*i.fcm®?Ll 2 1 1=331+^715 

;^jt:y^i 2 2a)*J!tf£i+T?fc«. o^y. Bf»-7X^ 

— X$(>/<1 t LTO^fiia-Ctts ttiit>SPI=2 Omm~ 
3 6mma)a®?Ll 2 1 A<^l+C)tt. C<DRil7Ll2 1 
©SP^AtJtT^W X<7SffifiU^ffl«)fiEJ^*SI=fl5J y (+ & 

1 -CI*. s»^*<N i s»j96a>±ffi(cjsy}^fi£$*tT 

L^S;z^:3!)^P.. aSTLl 2 1 (Ofi!l®(=BrS»M7 A^Siti-T 
^— X$>/<1 -eODa^McJl?;^/ -y^l 2 2A<Jg 

•5=&a(Df^M ■ affie<)tE;:^(=J:o-CKSSfiS7A<StB-r-5 
CT?. Hi 7l=:ff!15«-r'5IR^-7X$t— x^>/<1 (C*JI+ 

«aafl,i 2 1 ^TN i ^ •v^^t'S-s. 

^l»ih■r*fflt^■Cife-S, l^•r^^a)^jtl=•a:<i:. SitiSS 
l=liLrS4:dt|3&4gSI*>&:l^. Hi 7(cfi9^-r^Br%7 

[o 1 1 4] (2) BT^-y->;^5«>/<&t;-t«)Sit:^a 
S!S^^$H1 8 3S:txLH2 2(=S-:$txTlK^-r«. H 



1 SttjtT^-fX^^affifiUBfflx^i^/^ (BiS^-y->x5i> 

/<2i) (DSfSjaa$aiiiswr=*-r-7P-^-v— h 
1 9(*Hi 8iz^-rsjtjae^j:ypL<^-r3»p-f=- 

-V— h-Cfeiio Sfc. H2 0(±. Bi5lft-y-i/X5«>/<2 1 
(OM]t^@$^-r^sH-ed»'&. 

Co 1 1 5] *-r. ^5XS*E2 2(=7* hUi?;^ h2 
3*^fli}&J5£^ (H2 0 (a) ) . U— tf^3t. 
J:y. LTCODaO^SB/^^i — >2 4$ 

f&mLxis< (.:^■7■•yzfs^. mzo (b) ) . ^5?l,^ 

Tf. ^fl!>[Hli!baHffl/<5i->2 4JilcSi*<be2 5*J^BR 
^ (.:K^VZfS2^ H2 O (c) ) , mm^-y h 1 O 

iicj:y. ;i<Dmmtm2s^mmtLXN \mmm2 

e^l&m-th (H2 0 (d) ) . CflJN i ttg|S2 6 
I*. N I mSS»l/f-7X^i-«^*SBtJS:«. -tu 
■C. **^xate2 2 J:y N i a»^2 e^iiJJSLT. N 

i milS2 6lcJS#Lfc:7:j- hUvX K2 3^^^-rS 
^ t -eca di«fc^/ < 5« — > 2 4 A<J^J$ $ *tfc -7 X ^ — X ^» 
>/<27A<^&*l4 (X-T-^/I^SS. H20 (e) ) . 

[01 1 6 ] jRiZs h 1 O 1 |Z^^L^T. 

X^>/<2 7$SlJgt«ft3aL (X^-v::^S3. H2 0 

(f ) ) . N i ^•fbl®2 8t:^mL. msOO urr\(DN 

i m&mz 9^ma.-ti> mz o (g) ) . c.<dn i m 

x$«>/<2 7 j:y N i miig2 9$fij5i-r-5cii:-t?. ih 
>2 4*<^$^tfcsse¥®/<5»— :^3 o 
$*-r«-7-tf-x5»>/<3 1 (X7^-y::^s 

4. H2 O (h) ) „ 

[0 117] ^-roa^. -^Xir— x$i>/«2 7«>ii^<tig 
«||C, mm^-'J HOI IcfcU^T. V-y— XdJ>/<3 

1 $iij»j£isjQ%uTN i mittsi3 2^^^-ri> (X7 

•v:^S4, H20 ( i ) ) . ^l^-a. 36il25/imCDN i 

mmmss^mm-ri, (xt-^ti^'ss, H2o 
( j ) ) . CON f mmms sa^n i m«s&t;-bf->^ 

fcL^r, N i a»B3 3±l=i^ilfttt^^^^*t^^A^c,^^s 

»flft«l=*S-9->BHftHt Ura)BifffiS3 4$aPJ^fiE 
■r-5 (T.T-V'^SS^ H2 0 (k) ) . N \ mms33 

±^<Dmmm 3 4 mmm^mi. sri^jf 3 4 oan^i*. 

ffii^LfcjiyT?fcs, 

[0 118] -tur, BfSlftS3 4©}^j£^, ©Wi'lbMfiE 
mo.-v h 1 o 5l=*5^,^r. BfSftg 3 4 a)±(=;ii(*:<bffi 
3 5^msS.L (x-Tv::^s 5. H2 o ( I ) ) . zom 

3 6^f&iS.-th (Xt-'V^S 5, H2 0 (m) ) . -^tO 

-^if— x^>/<3 1 ©±(zagjg^**i,fcN i mm 

n3 3, efl%€3 4&i;N-i 3ilB3 6;!)^f>;&<&aM^ 

^-7-tf-X$r >/<3 1 6>c,ti]gt-r5ci:-e. gffi&-y->x. 

5f 3 7A<»P>tti> (H2 O (n) ) » L 

C0!)Bf»-y->X4t>/<^^>^3 7I=«LT. ^31 
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<DR.mUWW<^->3 O A^^^Hfcg^lia 8 *^-r 
[O 1 1 9] 02 1 li, ^fiELfcBTl^-9-i/X^«>/<2 1 

H2 1 Ni^filSaa, BrilftSaAiai; 

N i Sei€3 6/>^&;&:U. SMI=S¥@3 S^^f 
[0 12 0] (3) ifeT^-fX^StSSl^^-CDSit:^^ 

±a(DJ: -51= urj^fig* iifcatT^H- ;^^?^«j3E}Kfflx$ 
/<2 1 5ffli^r3t7^-fx^;s«4 1 ^mm.^^tzit. m 

[0121] J: y 4> 1 o 

~2 0°CSgfi<iSSL. ?H'J-f S K<DBTf^Ji7, 34 
©J5^5. 20. 50. 150. 2 5 O //mi: LrlISS 

tott. tKU-CS KroSr^@7. 34<D 
@^;b<2 5 O/zm&^'&i:. li:¥1$ttS»-?&^a>l=jt>r 

[0 12 2] @2 2(^. ^M;SSi:SS^^;:gSi:COgi 

<D-mit. ^mW■7-^ 7 8 7 7 4-§-^#l=g|5^**l,T 
L^i»«y-efe*, @2 2a)<^^:7AMbt,IBib3{|><C«feai::. 

*y. 5*;iiJS<D}^^a)e!iT'ii, *Mjgigi-s*-rs««e 

l:ft^-r-5)Ci:A<pl«gT*&.5o J:oT. S2 2<Di^^:7 



[O 1 2 3] SiJ©SJ£(OJ^®i: Ur. BiSlfte7. 3 4i: 
BfSa^7, 3 4-efe^-b^5^?XI*. N 

X*^&^t-5BfSaM7. 3 41*. ■€-©Jl«¥A<5 0|/ml9l± 

3&*>\ ■lr^5^^XA^&^5:«BT!^ftH7. 3 4<DJ?^© 
JiKtLTI*. 3 0 0//mJaT1?feSCi:*<M*L<. 
C *i.(- J: o T Siff^i^llA^W e. c 
[0124] *e>(z9J©IIJ£<D}&Sli:LT. BfS^^7. 

•5. -<7)li-&. ififtM7. 3 4-e355 t*X-7XI*. N i 
^»g6^«iS-r-5»tt:<bK5, 2 5<0li«f®l=*tLr 

J:o)5:ex-7XA>&^4BT8ft®7. 3 41*. ^OW-Hf^ 

1 5 0//nnW±T-^^i-'5:e^14a>fli«4:3fe7^-i'X^;»« 

tt<-^^-Qtb^o Uti. fXVX)!i''C>Ja:^Br^S7, 3 
4©ff^a)±IBt UTI*. 3 O O/f mJJlT-efe'SCtA* 

fxvxi*. N i m&mtLxoN \ mume^ 2 6. 

2 9&i;m2a>N i LTa}N i S£l€9. 3 3 

K¥14*<fRj±:-r*. L*^t. tfXVXI*. m%i^y^t)< 
R^fig-Cft«Ci:A^&, BtIIS7, 3 4a>ejs$$Mi=^ 
MJllc}&J5E-r -5 ;i i: *<-e # .5, 
[0 12 5] (4) sfeT^^-X^/aUt^-CDSjtl^ai 
CC-C. IS«S3tJi^e.«iaUHt*-C(D-il©36*i$H2 
3 icS"5i^Tift?a-r«. ccT?i*. Brlft-!?x^i-x5t> 

/^1 ^fflt^r^^KLfc3t7^^• X^7Sffi4 1 ICJ: yj^fig^ 
*T.fc3t-5r-cX<?i: LTOCD-R5 1 Iz-oi^xm^-th 

D-R5 1 *gsrBi®B^©fl&©H («!|jt(*H2 4) t 

[0 12 6] S-r. JlffiS3tiSeic33t^r. *'7X»ffi 

2 ±(=itra Lf=iHdb««B/<^ — > 4 (=*as-r « :^'J 

— — >5 2$}^fiEL. Jlffi5 3$Sf^-r'5o C(0 
fcifel-l*. **^XSS2 2a>±(-^*P$;h.fcmJiaiLfc7 
;j- KUi?X h3l-J:^Uv?X hB3^fiEKL. CflJUi; 
X Kg 31= A r U— +f (r;i/d^>U— if) ^miStLk. 
^. ;K«-r-5wi:icj:y::fyy;u-:f/<5i->5 2^je 

■SBfSSfivx^— x^>/^l ©N i SS@6A^t,;S^»N i 

2$#'5XS«2l=;JBBE-r-SCi:A<-e$« (ai 4 
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(a) #J1) . 

[0 12 7] *t>-C. 7.9 ly/mV^i fj^o M^LfeJ: 

^ftetLTN i««$?T'5:lV i|i)2 5it/m«g|-r-5c: 
fc-C (Hi 4 (b) #B8) , :f 'J^fyU— l^/^^r— >5 2 
*<:?$;h.fce¥Mi 1 ^-mizm-r^N i «SIM6*>e, 
jBt^n i WSIg^JKBE-r-Sc tZ.X-. CON i«g|P6 

i=auTBfift^7at;N i mmm9f'h>u^m2<Du \ 
mmm^mmmmLtz^s c^&on t mmm (n i m 
ii€6) . mmm7&is^2<Du \ mmm (n i mmm 

9) $:^*^X»«i2A>t,SiJ)aiU. BrSiav^4'-x4r>/< 
1 (@1 5#M) . 

[0 12 8] jRiN-c, s*ajjSE}^i=j:y, jtT^w-x^^stt 

1*@SL. •?-©4r-Vlf-T-f 5 6rtl=pri!l*M5 5I=S 
(O^. @^^M5 4^Brib^m5 5^$^^Lr,^^il 

<b«(D«iii^isiyaj-rc:ti=<*:or. 3tT=-fx^7S«4 

1 A<»e>*t-5, CCT?, ca)<fc5'5:3t^-<X-5'»ffi4 1 

[O 1 2 9] ^l^X'. S!lfit**vfc3t^-rX<7*«4 1 ± 

icjtRJOlJSS 8$}&«-r<5 (H2 4#Ba) . o^y» 51 
— >T— -^-/us gJiicjt-x-f x^/S«4 1 ^-b-y h L» 
c(D3fex'rx^S«4 1 ro±ic. :7 5»p>>7— 

-r^ct^*., 74«a->T->*itBe-r-5 4o<z>'04f 
i/^o-tti-^ttooreizi 00)1 --f v:/pe;i/-^' V 

>T— "^yi/ 5 9 ^m^cSitX 2 O O O r p m-CX tf>a 
-hU 70t;T?2l^raS£« (:!— :?l/UJ:«^iTU 
>y) L-CIOOn m(DEJ5©3tBftJ|3lB 5 8 SJg^-T 

Co 1 3 0] SS4a6 ooi&^Rif^mme ^ 

(OTi—z^-^-h^ffy (@2 3#Bi) o o^y, 5'- 

6 2fcffi$i-'tr-y h&siy<*i+, ffiroait^eo^io 

O n mmmmX^t&iOLM 5 8 0!>±l=IIS)^fie j^JSM 
®6 3$®fi|-r-5, ■?-LT> -t<DSI^B6 OOJilwSgn 

$ 6 // mflj^as 6 1 ^mm-r -s. 

[0131] *t%-C. y^-fTfl><l-^^i4-^!»««#tt$ 



7. O^y. Sfe-T-fX^; t LT©CD-R5 1 
•5. @2 4l-. ^fi£LfcCD-R5 1 OirffiH^asf. 
[0132] C(DJ:ai-LTgjt$ixfcCD-R5 1 

[0 13 3] ^■a)^fi«i*fcl±^SJa:1*«tA^& 

is:^^(Dm^tsimmx'mm^-r?>:itt^x^ho m^o> 
mmommit^ifphMx-mu^mmzr^-fs m^m 
izm9iLxitts:btsi\ ^mfiR<Dmmit^¥fmiit<DfSim 

iz^nXniTtCDXtb^}. mmm:$^XlzltfSSP,^m.t^ix 

t3:i\ nmmyft(Dmm<Di^mmmizm-ti,&m'^^s.m. 

[0 13 4] 

7.9>/<^mi^tzmm!S.miz^Lxit. mm^<ommi^ 
ffli=j:y. mmmm^m^. vt^ii'-ji^^'^m^mi^x 

i=j:y3t-T^'x^'»«fiE}g-y--f^;K05i<? y-Tvif^m 

[0 13 5] S*«2ie««)l6IHI*, 3t^-f;^^««[fiE 

ai^J^I^ISLTl*. BTlft«©BT!^ftffll::J:y. iSH^BS 
%mt. fit3lE<fey«S&l!*fflL^-Ct, X5i>/<|=SH!4 

f •5«flgiajSA<m < jS: -5 C i: ic <fc y . ?E^^ ^fg^tt 

[zW^^ix. ^£t^^M^SiglzJ:y3t7^^'X<7Stt^ 
J*J&-9--< ^7 ;KD ^» ^ h T a •& C t *<-^ * S. 
[0136] 3 i5^<D^?^l*. W*:® 1 X(* 2 S 



(15) 



2001—273685 



[01 3 7] iS33t^4SttO>fg«(i, SI^3S3SB«a>3lfc 

[0 1 3 8] mistmsmmommit. m^msxitAm 

i?«ia-r*^t3!)<-e#s. o*y. tiaroafiiiiiiesicw 
[0 13 9] m^me^moftmt. iR^^3, ajlh 

c4xuj:y, ^tP(saj3S*$«a3?i*T*e^y$ra 

[O 1 4 0] |f*«7lB«©Sgigi*, »*«1jS:I^L6 

&t^m^. SirEyxyuj^yeta-rsBJiE^ 
[0141] mlS^^8t&m<Dmmt. m^mimmo)^ 



[0 14 2] m^^9umo)%mit. tt*«i xi*2ia 
T. tummmtt^moL-'-j hit. ktibn i mmm±iz^ 

[0 14 3] mmtJMi ofBsofe^i^, n^^giseo 
lirEN i maM±jcMiBBfift*r«^^fli-r^<o-e, J:y 

[0 14 4] i»3R^i 1 leKcDSeejl*. iff 3?:^ 9X1*1 

CtA<-C$, *B*yO!)lRl±tJ«t#-r«wi:A«T?*«„ 
[0 14 5] ifsjc^i 2is6a>^i§i*, Iff^^li ^um. 

h:^u- h^sct(D2agja±<D:^s-ciifSBTS^*t^^ 
snb$i*s©-e, =&a(D:«rsc$ia^^:t5i*-5::tr, «■ 

-e ft BrS!^^ 1= ^ « 

[0 14 6] zmmoinmit. n^^ii 1311* 
feor, itriBBfSiftWj5E}^3.^-v hi*, iKb^offirisgrSi 

am^--y h^^fcOT?, BrSS«±lcMI-^«^$}^BE 

■r«a^i=-€-©ffiStt*fi»»=-r«ctA<T?#«. * 

fc, N i ssls±'^^©3S^i!)tt^^-r^Kf^*tJl4<7)^^^^*^ 
e.®-fb, ^\^xmM^m.'^x^—n\^x'^is.o:itt'^x 

i:*<T?#s. t>L^ri*s!JSax h$a<-r4cttBrfi6 

[0 14 7] m^^^^ 4lB®0>^l«l*, |»3R]g1 3iBtt 
firlBa®3ta3---v hi*, j!gn^gglt^StX/<-v^'x 

•y '^■x/tsA ta>z mm<r>f3Axmw8imMn<j>mm'S: 
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[0 14 8] Ri^^n 5siWi<ommii. m^m^ 5t.lt2 

[0 14 9] 6um<i>mmt. ^^]si sise 

[0 15 0] »3K^1 7lHtt(D«?ll*. asRJll 5XI± 

[0151] i»^]ii 8iBea>fii^(d:. n^3ii 7i5e 

-■yhlrMS^T. *K«aS!fel^J:yjf jt(-$t»-r-5ci: 
[0 15 2] mtSim^ 9fett<DSEB3l*. aatm 7XI* 

[0 15 3] li^^2 0gB|E(DIIP(d:. IS^^I 7. 1 
8X1*1 9lH^©3t7'^Xi7«fim}^fflX^'>/«0lgjt 



[0154] 2 1 Um<D%^\t. 1 3 XI* 

fe-^r. Buie8r^*t±i^^2a>N i m.mm^^mmfS.-t 
«S2(omfiii-"y K*m«i-r«(o-i?. N 1 mmmiim 
2 ON i «ii»ta>PBiicBrfgi*t*<-y-> •v^^iF^Kfc^ 

it ©it 7^ -f X SffifiEf^ffl X ^« >/ < ^ ^ i> c i: # . 
3fe7^-f X^7»ffifiEJgfflX5«>/<|c«Ur, «te6?liaS-t 

#-^-r4ci:A<-e#-5, m2a)as3.--y hi*. 

a®3t«j.-'V H=<l:oTas*«3!)<'5:**Lf=WSIfe«lc 
t Bf ©ffiSftt * |RI± $ -a: « CI 1 3!i«-^ * 

[0 15 5] fi3R3S2 2ia«roaie3i*. i»*^2 1 mm 
ftri2m«3.--y hi:iiria^2(Dm£i3.^-v hiiitm—o 

[0 1 5 6] ii*«2 3S«0>^|BI*. i»*«2 1XI* 
2 2|B@a)3fe-x-f X^^Sfi^JKfflX^i >/<<DSj£gai? 

k^ofb^ici*. nmm^^±\~mmtm^im:-t^mw 
i: l^ 5 -afl535*tic?ao fcflia^ sl^T-r -set At-c- 

;i*t«ky. m2<0«g|a.^.y hlzJ:S8fl&*f-h'^a)N i 
afiloa5«1±*5iHi=-r ■& t So 

[0 15 7] ffi^^2 4lEe<;>^l^l*. ii^]S2 3iBe 

grtiriBm2©®»zL--/ n=««i3a«j*iiS3l-r-5l»3l 

C(7><k5'Sff«A<##m-etT'S:t5*v-5«^|c 

3aift*,^^i=eoct*«i?f?«. c*Li=j:y, ^uHSffia 

*$«^*i±T*g^y ^|S]±*-y-SCi:3!(<-t:#, ^ 

[O 1 5 8] mta^Z 5lBea>fg^l*, iS^]S2 4fBe 
<b^fi£}&:i--y h^Sfcl!rl2^2a)B£l^--y h'>-<D«[ 

m=i--v vt--i6%2<Dm.m=L--v hi^ss^-e. ttffls 
wsm^^^ffise* -a-T^^e^ y ^isj-t* -tt-sc tA^T- 

*f=, *»-C^1±3!»«l&--Cfe*«*Sg'5:3tT^-fX^7 
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[0 15 9] mmJ^2 6lH«<DfllBli. m^mz 4Xli 

feoT. Btrf2S®3Sia^--v hirmftB^ff^bKJSJK^- 
'V hi:MiEm2a)BS3.--v htormzii^ nt&m^^ 

[O 1 6 O] a^^2 7i5S(D^e31*. 11*^2 4. 2 

5X1*2 6ia«co3feT-r:^^SffifiEJ^fflX'5i :^/<0)fiJt 

[0161] a^«2 aumoinrnt. »*«2 4. 2 

5» 2 6Xtt2 7ea«>3tT*-fX^&tefiEJgfflX^>/< 

[0 16 2] K«:iS2 9iH«a)flWl*v iS*3Si 5«ct^ 
L 2 8 (DL^■r4^A^-iE4S(Ojfe^^' X^'»«jSJ^fflX$ > 
/<(DSjtgar3boT, l(IiHm2<Dtt^3.--v hi*, ffi 

-»UJ:yBtrfSN i '^U-v h^tt^ir-r^S^ -y^rSS^ttai-r 

rhmm^mnt^mfL. i!riHyxyi.j:yi>ttii-r*«rffi 

[0 16 3] nsJ^^S 0|Bfi<D%^f*, 9 £6 



[016 4] iS«3S3 1 1S«a>fl?3l*. 3tT=-f X^7S« 

j$}^fflx4»>/<<osjg^a-ei&-:>r. >^ 

LfcS^Si^W-rSN i a»S$fiElg}^fiEtTVX$r- 
X^rv/^^Sgff-rS^tt. MIBS¥ii*fil?lfc1trlB^ 
X 51 -X ^ >/ <±lc mrlSS^® ^ ¥ L fcSeg¥Si ^ ^ 

-r-SN i mss^fiEMj^jjELTv-tf— x^>/<$gffr 

^Ctt, B!rIBSSg^®$fiS^fcv-tf-x$t>/<Jil= 

Kj^j?£-r^ctT?-y->x5i>/<fflN i msiss^ft-T'S 
N i mmm±.iz.mm's^^mir^mm^^mm&^-thm 

+ifc3te^-f X<7S«^J^fflX5i C i: A< 

■t?#-5. LA''*,. -7X^— X$>/<tVlf— X5J>/<i: 

*oT. X'*— X<D^**aiiJgffl*HSc:i:A< 
T?^5o C0<fc5'S:3t^-rX-^S«E£}KfflX5«>/<$ffl 

l^fc*^aiJS^glr^sLTl*, ifgfttrcDBfiSft<^ffli-<fey. 

l!t«flg5t^^. S£3lEJ:y«ia^M$fflL^-Ct. X5«>/< 
l=8Hyt-r «4»EgigSA«S Oa:^ C i: 1= J: y . 

A<fi»lc$tlt$*i. A'^o. ■ei^^Mjasi=j:y3tr-f X 

•5. 

[O 1 6 5] iS^^SS 2ia«<DSI0JI*. > 

XStE^MffiX^>/<(0S]S:«^i=j3l%-C. tt«&31S$ 

h$«fii:-r«>-v4r?S*ib:tti-r«X^-y:^t. MIB 
N i '-SU-y H=iEmiI*ffi*n-r-5Ci:T?. etai^^rfcM 

ti.o:^^vzft. $»li-r-S)OT'. iJtJlEromili^iCT'i* 

[0 16 6] ii*^3 smmo^mtt. s.m^^m/^^ 
->*«i^fcvif— x5« >/<±(=Kriases¥®/<^- 

V-f xs«fi^^^fflx^^>/<a)SgJg:^9ll-fcL^r, aais 
®$ JiSir LT«ffliaiiaST^— ;u-«i#-r Sxx -v 

'^U-y h$*t3l4fr-6j'-y*}«^l!tai-r«X-r-y^i:. 
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[0 16 7] |»«S3 4|2©©*e3l*. i»*«3 2X1* 
[0 16 8] |fi^:^3 SfBfEOliq^ld:. 3»3)t:S3 2, 3 

^a-cfcoT. afiis®i=«a$ff'5:5XT^-y:^-e(*. 
[S®©ffi^j5:|ji?B] 

[Si] **l9a)llliEco-}&ffii:UT, 3tT-f;?.^7a« 
[03] ^SiLz:^ Ktort^^^-nEBa-cfc-s. 

[g|5] RSaWfiSflji-^ h (®»^J!g^5(&3.--> 

[S6] giiattJ^^flrzLz:.^ h cMi^i-mm^o.-'v 
h) 0!>«{ig$^-riEa@-e%«. 

[@7] mitZL-y h (^^J-^KS^bO-^-v H) I- felt 

[H8] 8HbJ.-ty h (S»?^K®<b3.;L»y j.) i=fcit 

«7h-y h^^Tf©«'fb«Ba(D»^-**-resH 



[gi9] mmmmtf!mm^&t<om% (.msMti- 

[@1 O] mit3.-^y h (lS«'^^m@<ba.--y h) IzSS 

1+ -5 affi3a!t&a)«^:^a ^ iES fc 

[011] asgfeSi^-y HcfcMt«SI>i>JiJ!iSt35SC-C 

[01 2] g®3tM^-«v H-fcMtsx/<-v^ix-v^:> 
^^i£-c©aii3!ia«iaa)«^-^*-r«sc0-cfe«. 

[01 3] S^0!>aiii«B31$Lf=Ji$ (a) ^^t^SS 

«ia*Lfcs^ (b) ta)Br8ft«-a®<otti§$*-r«a 

0i?fe*. 

[01 4] 3t7^-f X<7««jSJ^fflx4«>/< (BrSlfi-vx^ 

[01 5] ^fiELfc3t5^-rx^;»«i5E®fflx^i>/< (Br 

[01 6] 01 5^t6:*:LT-t<Da«iigS^-r3t5^-f X 
^?S«fiKJ^fflx4i>/< (Brl»-7X$(-x5»r^/<) ©«iC 

[017] 3t-x-<X^7a«^J^fflX$i>/< (BT?a^X5» 

— x4r>/<) ©gflo)— «sq^-rmsc0-efc.5o 
[01 8] ^^m<r>ma>mm<ommi:i.x. jte-r-rx^? 

aiBSwic^-r^p— f^-v— h-efc.5o 
[01 9] 01 8<=5%-rsatiae*j:ysfL<*-r-7P 

— ^^r— h-C&-5. 
[02 0] 01 8(=^-rS£ig€l=1£of=ffi!lM0-e& 

■S. 

[02 1] ^fiELt=3tir< X^rSS^J^fflX^V/^ (Bf 
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